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Abstract
Objective: This work aimed at analyzing the anatomical
relationship among the mitral annulus, the circumflex artery
and the posterior left ventricular artery, correlating the
distance among these structures to the pattern of coronary
network dominance.
Method: Eighty-five human hearts, previously preserved
in 10% formaldehyde solution, were studied. The coronary
network dominance pattern was initially evaluated. Next,
atriotomy and left ventriculotomy in the posterior wall of the
heart were performed, starting from the pulmonary veins
toward the heart apex through the mitral annulus. The atrial
wall was removed near the annulus, all around the posterior
annulus. Five points were demarcated on the annulus: 1: -
anterior commissure, 2: - between the anterior commissure
and the midpoint of the posterior annulus, 3: – midpoint of
the posterior annulus, 4: - between the midpoint of the
posterior annulus and the posterior commissure, 5: – posterior
commissure. The distance among the structures was measured
through these points with an electronic caliper.
Results: Right dominance was observed in 81.17% of the
cases, balanced dominance in 16.47% and left dominance in
2.35%. Right dominant hearts showed that the region of lowest
distance between the annulus and the coronary arteries was
the anterior commissure, where the circumflex artery was
distant to the annulus 3.996 ± 1.865 mm while the region of
greatest distance was the posterior commissure, measuring
7.783 ± 2.615 mm.
Conclusion: This study provided better understanding of
the anatomical relationship between the mitral valve and
the adjacent coronary arteries, thereby helping cardiac
surgeons to prevent operative complications.
Descriptors: Mitral valve. Heart surgery procedures.
Coronary circulation. Myocardial infarction.
Relação anatômica entre a porção posterior do ânulo mitral e as artérias coronárias: implicações no
tratamento cirúrgico
Anatomical relashionship between the posterior
mitral valve annulus and the coronary arteries.
Implications to operative treatment
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INTRODUCTION
Surgical procedures involving the left atrioventricular
valve (mitral valve) have always been associated with a
potential risk of acute myocardial infarction [1-4], and
secondarily with the iatrogenic injury of the circumflex artery
and of the posterior artery of the left ventricle. This
complication is caused by the variability of the anatomical
relationships that exist between the posterior segment of
the mitral annulus and the coronary arteries that run through
the left portion of the coronary network.
Previous studies have shown there is a relationship
between the mean distance of the mitral annulus from the
adjacent coronary arteries and the dominance pattern of the
coronary network. However, there have been few works that
analysed this anatomical relationship, just as the numbers
of patients that have been studied is small [1,2,5-17].
The aim of this study is to analyze the anatomical
relationship between the mitral valve annulus and the
coronary arteries located in the left portion of the coronary
network near to the posterior cusp of the mitral valve.
METHOD
Hearts, which had been previously preserved in 10%
formaldehyde solution, from 85 adult men and women with
ages ranging from 24 to 74 were studied. The hearts came
from the Topographic and Descriptive Anatomy Section of
the Morphology Department of the Paulista School of
Medicine, Federal University of São Paulo.
Left atriotomy and ventriculotomy in the posterior wall
of the heart were performed from the pulmonary veins
towards the heart apex, sectioning the mitral annulus. By
opening this line, the transition region between the mitral
valve system, left atrial wall and the left ventricle was
identified.
Posteriorly, the entire portion of the atrial wall near to
the mitral annulus corresponding to the posterior cusp was
removed. Thus it was possible to see the whole valvar
annulus and the coronary arteries that exist in the left portion
of the coronary network.
By anatomical dissection, the parts were classified
according to the coronary dominance pattern either as: right
dominance, left dominance or balanced dominance, according
to the description shown in Table 1 [1,6,12,18-22].
Resumo
Objetivo: Este trabalho objetivou analisar a relação
anatômica entre o ânulo da valva atrioventricular esquerda
(mitral), a artéria circunflexa e a artéria posterior do
ventrículo esquerdo, relacionando a distância entre as
estruturas citadas ao padrão de dominância coronariano.
Método: Foram estudados 85 corações humanos,
previamente fixados em solução de formaldeido a 10%.
Inicialmente, avaliou-se o padrão de dominância coronariana.
A seguir, realizou-se atriotomia e ventriculotomia esquerdas
na parede posterior do coração, a partir das veias pulmonares
em direção ao ápice cardíaco, seccionando-se o ânulo mitral.
Removeu-se a parede atrial ao nível do ânulo, em toda a
porção da cúspide posterior. Sobre o ânulo foram demarcados
cinco pontos: 1 - comissural anterior, 2 - entre o comissural
anterior e o ponto médio posterior do ânulo, 3 – ponto médio
posterior do ânulo, 4 - entre o ponto médio posterior do ânulo
e o comissural posterior, 5 - comissural posterior. Nestes
pontos foi medida a distância entre as estruturas com um
paquímetro eletrônico.
Resultados: Padrão de dominância direita foi observado
em 81,17% dos casos, circulação balanceada em 16,47% e
dominância esquerda em 2,35%. Nos corações que
apresentaram dominância direita observou-se que a região
de maior proximidade entre o ânulo e as estruturas vasculares
foi a comissural anterior, 3,996 ± 1,865mm, enquanto a região
de menor proximidade foi a comissural posterior, medindo
7,78 ± 2,615mm.
Conclusão: Este estudo propiciou melhor compreensão
da relação anatômica entre a valva mitral e as artérias
coronárias adjacentes, podendo auxiliar o cirurgião na
diminuição de complicações cirúrgicas.
Descritores: Valva mitral. Procedimentos cirúrgicos
cardíacos. Circulação coronária. Infarto do miocárdio.
Table 1.  Pattern of coronary network dominance
Coronary Pattern
Right dominance
Left dominance
Balanced circulation
Description
The posterior interventricular artery and
the posterior artery  of the left ventricle
originate from the right coronary artery
The posterior interventricular artery and
the posterior artery  of the left ventricle
originate from the left coronary artery
The posterior interventricular artery
originates from the right coronary artery
The posterior wall  of the left ventricle is
irrigated by the circumflex artery
The posterior portion of the mitral annulus was
delineated using five main points, which were numbered
from 1 to 5 in an anticlockwise direction [1]: the two
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commissures (anterior and posterior), one point in the
posterior midpoint of the annulus and the other two, at the
midpoint between the commissures and the posterior
midpoint of the annulus. The distances were measured, in
millimeters, between the mitral annulus through these points
to the coronary arteries, as shown in the Figures 1 and 2.
RESULTS
Pattern of coronary dominance
Sixty-nine patients (81.17%) presented with right
coronary dominance, fourteen patients (16.47%) with
balanced dominance and two patients (2.35%) with left
coronary dominance.
Distance between the mitral annulus and the coronary
arteries in hearts with right dominance
The shortest distance between the mitral annulus and
the coronary arteries occurred at Point 1 (3.99 ± l.86 mm),
while the longest distance occurred at Point 5 (7.78 ± 2.61
mm), as demonstrated in Figure 3.
Fig. 1 – Demarcation of the posterior portion of the mitral valve
annulus
Fig. 2 – Anatomical specimen with balanced circulation. Anatomic
relationship between the studied structures
Statistical analysis of the data was achieved using the
Student-Newman-Keuls test to compare the mean distances.
The data are presented as means and standard-deviations.
A p-value < 0.05 was considered significant.
The study was approved by the Ethics Committee on
Research of the Federal University of São Paulo.
Fig. 3 – Mean distance (in mm) between the mitral annulus and the
arteries that circulate in hearts with right dominance at the five
predetermined points
Statistical analysis revealed that there were statistically
significant differences between the mean distances at Point
1 compared to other points (p< 0.01). The same occurred
when comparing the mean distance at Point 2 and at Points
3, 4 and 5. However significant differences were not observed
when comparing the distances at Points 3, 4 and 5 as shown
in Table 2.
Distance between the mitral annulus and the coronary
arteries in hearts with balanced dominance
In the hearts with balanced dominance, the shortest
distance between the structures was also observed at Point
1 (3.56 ± l.63 mm), whilst the longest distance was found at
Point 3 (6.52 ± 2.48 mm), as shown in Table 3.
Distance between the mitral annulus and the coronary
arteries in hearts with left dominance
In this study only two hearts were observed with left
dominance (incidence of 2.35%). The data which refer to
these patients are shown in Table 4.
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Passage of the arteries in the left portion of the coronary
network in hearts with right dominance
In this study, the circumflex artery was present in the left
portion of the coronary network at Points 1 and 2 in 100% of
cases. In 55% of the patients, the circumflex artery reached
Point 3 and only in 7.24% of cases it was present at Point 4.
The circumflex artery was never present at Point 5.
The posterior artery of the left ventricle, a branch of the
right coronary artery, was present in the left portion of the
coronary network mainly at Points 3, 4 and 5. At Point 5 it
Table 2. Distance (in mm) between the mitral annulus and the arteries that circulate in
hearts with right dominance at the five predetermined points
Data
N
Minimum distance
Maximum distance
Mean
SD
Minimum CI 95%
Maximum CI 95%
Point 1
69
1.01
11.80
3.99
1.86
3.54
4.44
Point 2
68
1.53
13.20
5.50**
2.40
4.92
6.08
Point 3
40
2.53
15.90
7.20***††
3.77
5.99
8.41
Point 4
37
1.92
12.70
6.75***†
3.20
5.68
7.82
Point 5
56
1.50
13.10
7.78***†††
2.61
7.08
8.48
** p<0.01 vs. Point 1 *** p<0.001 vs. Point 1 † p<0.05 vs. Point 2 †† p<0.01 vs. Point 2 †††
p<0.001 vs. Point 2
DP – Standard deviation, IC – Confidence interval
Table 3. Distance (in mm) between the mitral annulus and the arteries that circulate in
hearts with balanced circulation at the five predetermined points
Data
N
Minimum distance
Maximum distance
Mean
SD
Point 1
14
1.84
7.45
3.56
1.63
Point 2
14
2.33
8.47
4.51
1.70
Point 3
13
2.62
14.6
6.41
3.42
Point 4
9
3.37
10.3
6.52
2.48
Point 5
2
1.21
4.83
SD – Standard deviation
Table 4. Distance (in mm) between the mitral annulus and the arteries that circulate in
hearts with left dominance at the five predetermined points
Heart
Número 35
Número 69
Point 1
4.09
3.69
Point 2
5.73
3.84
Point 3
4.61
2.18
Point 4
3.70
4.77
Point 5
4.69
10.8
was present in 81% of the cases, at Point 4
in 46% and only in 2.89% it reached Point
3. The posterior artery of the left ventricle
was never present at Points 1 and 2.
Passage of the arteries in the left
portion of the coronary network in hearts
with balanced dominance
In this subgroup, the circumflex artery
was present in the left portion of the
coronary network at Points 1 and 2 in
100% of the cases. In 92.8% of them, it
arrived at Point 3 and in 64.2%, Point 4.
However, only in 14.2% of the cases it
reached Point 5.
In two cases (14.2%), an arterial
branch from the right coronary artery was
observed in the coronary network near
to the posterior commissural region –
Point 5.
COMMENTS
In our sample, the distribution of the
hearts according to the pattern of
coronary artery dominance gave right
dominance supremacy, observed in
81.17% of the cases. In the literature
[18,19], we observed a small number of
hearts in the subgroup of hearts with left
dominance, which in our sample was
equivalent to only 2.35%. Thus, our results
are similar to previously published studies.
Considering the passage of the arteries
in the left portion of the coronary network,
we verified that the circumflex artery was
more prevalent at Points 1 and 2, while the
posterior artery of the left ventricle was
mainly observed at Points 4 and 5.
Analyzing the data from the hearts
with balanced dominance, we noted that
the results were similar to those found the
hearts with right dominance. The number
of hearts with left dominance (only two cases) was
insufficient to make any statistical analysis realistic.
In respect to the subgroup with right dominance, we
observed that the anterior commissural region was on the
shortest line between the circumflex artery and the mitral
valvar annulus (3.99 ± l.86 mm); in some cases these
structures were separated by only l.01 mm. The posterior
commissural region – Point 5, was at a point of greatest
separation of the posterior artery of the left ventricle from
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